Under light anesthesia, after bleeding from the exposed heart, the kidneys were rapidly removed and frozen in liquid nitrogen. Dissections were done in a cold room at -20 C using a precooled sharp razor blade (Hoffritz stainless steel). A cone-shaped segment was cut from the center of each kidney, with the cortex as the base and the papilla as the apex. The cone was then cut into 6-g slices freehand (Fig. I) Following birth young from each litter were taken within I 2 hr of birth and at 4, g, 14, and 2 I days after birth. These were sacrificed by decapitation. The kidneys were quickly excised and dropped into liquid nitrogen.
The procedure described above was used for obtaining sections. Due to the small size of the kidneys in younger rats, fewer slices could be obtained. Five sections were made of the 2 I-, 14-, g-day kidneys; four sections of the 4-day and newborn. A magnifying dissecting lamp was necessary for the sections of newborn and 4-day kidneys. or buffer (blank) was added to 200 ,rcl of the substrate mixture in 4-ml tubes at o C. The mixture was incubated in oxygen at 38 C as described above for 20 The pH of the mixture was I 3-2. The tubes were then heated for 30 min at 38 C. One milliliter of 0.01 M HCl was added and the optical density was measured as described above.
RESULTS

AND DISCUSSION
Glucose 6-phosphatase. In the adult rat kidnev glucose 6-phosphatase decreases from the outer cortex to the medulla (Fig. I , Table I ). The outermost sections show the highest activity, the inner cortex about two-thirds the maximum activity, the outer medulla about one-half, the innermost sections about one-fifth the activity of the outer cortex. In young rat kidney at g, 14, and 2 I days of age the distribution of this enzyme is similar to that of adult. The levels in the various structures are also similar. Four-day and newborn values were each obtained by analyses on one kidney. Although the levels in rat kidney are much higher than those reported for the human kidney by Bonting et al. (8) the cortical structures, i.e., either in the glomeruli, proximal or distal tubules, or some combination of these. Less activity is found in the outer medulla which contains the thin segment of the loop of Henle. Very little activity is found in the inner medulla and papilla which contain the collecting ducts and blood vessels accompanying them. These findings agree with those of Chiquoine (18) on mouse kidney and suggest by analogy a link between this enzyme and glucose reabsorption from the glomerular filtrate. Glucose reabsorption apparently takes place in the proximal convoluted tubule in rats (5) where also there is the highest concentration of glucose 6-phosphatase. This enzyme may also be related to the ability of kidney to free stored glycogen into the urine or blood stream depending on the glucose level in the circulating blood as described by Brull et al. (19) in dogs.
Hexokinase. In newborn hexokinase is high throughout all layers of the kidney. During the next 14 days the enzyme decreases in all zones, after which the three middle zones remain low, the values in the outer cortex fall still further but in the papilla the enzyme returns to a high level.
Thus in contrast to glucose 6-phosphatase, hexokinase in the adult kidney (Fig. 2 D-Amino acid oxidase. The activity (Fig. 3) varies from values in the outermost cortex which approximate those obtained for the whole kidney homogenate, to a maximum at the border between the cortex and medulla then decreases to the papilla, where the activity is about one-sixth of the maximum.
This can be contrasted with glucose 6-phosphatase activity which was at a maximum in the outer cortex and began falling off before reaching the medulla.
L-Amino acid oxidase. On the average (Fig. 3 , Table 2 ) varies less from one area to another than that of D-amino acid oxidase. The maximum activity occurs in the middle cortex and the border between the cortex and medulla. The over-all activity corresponds very closely to that found by Burch et al. (I 3) . The average levels of L-amino acid oxidase in the cortical areas of female kidneys are about twice as high as in similar areas in the male (Table 2) .
Both D-and L-amino acid oxidases are found in highest concentrations in the areas of the kidney containing the
